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Abstract
Background: This study examined the impact of a home-based self-management intervention for
housebound older adults with arthritis on the adoption of health behaviors. The moderating role
of socio-demographic, psychological, and physical characteristics in the process of behavior change
was also investigated.
Methods: Participants were 113 older adult women (n = 102) and men (n = 11) with osteoarthritis
(OA) or rheumatoid arthritis (RA) who were randomly assigned to experimental (n = 68) or wait
list control (n = 45) groups. Participants were interviewed using standardized questionnaires at
baseline, pre-intervention, and post-intervention.
Results: Adjusted multilevel modeling analyses indicated that from pre to post intervention,
experimental participants significantly increased their weekly frequency of exercise and relaxation
activities. Socioeconomic status and depression played a moderating role in this change for exercise
with larger effects occurring among more privileged, non-depressed participants.
Conclusion:  We conclude that a self-management intervention can successfully improve
involvement in exercise and relaxation among housebound older adults with arthritis.
Background
Arthritis is recognized as a major health problem [1-3]. In
North America more than 40% of older adults aged 65
and over suffer from arthritis [4,5] Moreover, muscu-
loskeletal problems including arthritis cost the govern-
ment billions of dollars annually in hospitalizations,
treatments, and medications [6,7].
The adoption and maintenance of health behaviors are
crucial parts of symptom reduction strategies and there-
fore, are promoted in arthritis self-management interven-
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tions [8]. Regular exercise [9-11], relaxation activities [12],
and breathing techniques [13,14] are among the behav-
iors demonstrated to be effective. Studies show that prac-
tice of these behaviors increases the psychological [15,16].
and physical [17,18] well-being of arthritic people. Enjoy-
ing leisure activities [19,20] and using everyday coping
strategies to maintain energy can also be helpful in reduc-
ing symptoms [21] such as pain [22] and fatigue [23-26]
Finally, making use of informal and formal social net-
works [27,28] is related to independence, fewer physical
limitations and low levels of depression among older
adults with arthritis [29].
One of the first randomized controlled trials evaluating a
group-based arthritis self-management intervention [30],
the Arthritis Self-Management Program (mean age = 60
years), showed that weekly frequency of exercise and
relaxation activities among intervention participants sig-
nificantly increased in comparison to control group par-
ticipants. The intervention aimed at increasing
participants' general knowledge of their disease and
symptoms, promoting the adoption/maintenance of
pain-reduction strategies (e.g., exercise), and helping par-
ticipants carry out activities of daily living (e.g., through
home adaptations). The intervention's efficacy in chang-
ing health behaviors was confirmed by other studies
[31,32].
Other randomized controlled trials evaluating "at home"
self-management interventions for autonomous people
with arthritis have produced similar results regarding
behavior change. A six-week videotape and home exercise
intervention, Bone up on your arthritis, resulted in signifi-
cant increases in the number of self-care behaviors of
arthritic older adults (mean age = 60 years) [33]. The same
conclusions were drawn from the randomized controlled
trial evaluation of a six-month Mail-delivered intervention
that consisted of a series of recommendations, videotapes,
and documentation on various themes, as it resulted in an
increase in exercise frequency for arthritic older adults
(mean age = 65 years) [57]. And a randomized evaluation
of a Community-based intervention where five educational
brochures on various topics (nutrition, exercise, etc.) were
distributed, showed that the weekly walking frequency of
participants (mean age = 56 years) significantly increased
after the intervention in comparison with a control group,
and that this increase was maintained for 12 months [34].
Although these intervention efforts aimed at decreasing
pain, enhancing health, and increasing functioning [3]
appear to be helpful in changing behavior among arthritic
adults, none of these interventions has been adapted to
the needs of an arthritic housebound population that is
unable to access community resources. Existing studies
have shown that interventions that have demonstrated
favorable behavior change, including those conducted at
home, targeted younger and more independent older
adults (mean ages from 55 to 65 years old) [16-20]. As a
result, the generalizability of findings to a more severely
afflicted group of arthritic patients is unknown. In fact,
one of the major consequences of arthritis is the confine-
ment of older adults to their home. Arthritic older adults
who are frail may become housebound [35-37] and fre-
quently suffer from elevated levels of depression and
social isolation [38]. Moreover, several prevalence statis-
tics show that the number of older adults confined to their
home is increasing slowly [39]. A home-based arthritis
self-management intervention called I'm Taking Charge of
My Arthritis! [40] was designed to address their specific
needs, to promote the adoption of health behaviors
among this population, and ultimately to improve their
psychological [2-16] and physical [32-40] well-being. As
with existing self-management interventions, exercise,
relaxation, and everyday coping behaviors were targeted.
Additional components related to the needs of a more iso-
lated population were added: rediscovering leisure activi-
ties and accessing social networks. Indeed, participating in
leisure and social activities often dwindles as one becomes
more housebound due to the chronicity of the problem
(i.e. having pain, difficulties performing activities). By try-
ing to reintegrate social activities into the life of arthritic
older adults, the program attempts to break the cycle of
isolation. As well, emphasis is placed on the importance
of maintaining social contacts by phone, by receiving vis-
its, or by visiting neighbors.
Furthermore, until recently, research evaluating behavior
change following an intervention has focused on the fre-
quency of occurrence of behaviors before and after an
intervention [31,41] Although this is obviously of critical
importance, examining the diversity of activities adopted
is also of interest because the process of becoming house-
bound likely leads to a curtailment of activities. It seems
useful to broaden the spectrum of outcome measures to
include the variety of activities performed for each cate-
gory of health behavior.
Also important but studied to a lesser extent, are variables
that may moderate or confound behavior change. It seems
important to explore whether or not socio-demographic
[42-45]., psychological [46-49], and physical [50] charac-
teristics play a moderating role. Several studies have
shown that these variables are linked either to the process
of coping with arthritis or to the participation rate in
health promotion programs, or that they have acted as
moderators of change for chronic patients [51-58]
The current study
Given extant gaps in the literature, the purposes of this
study were to: 1) examine the impact of an interventionInternational Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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for housebound older arthritic adults on involvement in
exercise, relaxation and leisure activities, everyday coping
behaviors, and use and accessibility of social networks,
and 2) explore the moderating roles of socio-demo-
graphic, physical, and psychological characteristics on
changes observed as a result of the intervention. Given
previous research, we expected that the intervention
would increase the frequency of involvement in health
behaviors. Secondly, we anticipated that behavior
changes resulting from the intervention would be moder-
ated by participants' socio-demographic and psychologi-
cal characteristics rather than by their physical
characteristics. This expectation is borne from studies on
individuals living with chronic pain [59] that show that
levels of physical functioning play a minimal role in
changes or adoption of new activities whereas one's psy-
chological state such as acceptance and readiness for
change plays a major role in moderating behavior change
[43,46,60] The current study is part of a larger investiga-
tion that showed significant improvements in physical
and psychological health as a result of intervention partic-
ipation [38].
Methods
Participants
Participants were recruited over a one-year period through
15 Local Community Health Service Centers located in a
large urban center. Case managers identified eligible par-
ticipants through an examination of their clients' medical
records. They contacted potential participants by phone
and asked additional eligibility questions. Eligibility crite-
ria were: (a) living at home, (b) being housebound (i.e.,
not leaving home on one's own more than twice a
month), (c) being aged 50 years or older, (d) self-report-
ing moderate to severe pain during the previous week, (e)
suffering from medically diagnosed osteoarthritis (OA) or
rheumatoid arthritis (RA), (f) speaking English or French,
and (g) experiencing difficulties in performing daily activ-
ities. We excluded individuals who: (a) had received a pol-
ymyalgia diagnosis; (b) had a recent health problem
requiring rehabilitation, or (c) were experiencing cogni-
tive impairment. The initial sample included 125 partici-
pants. Between baseline and pre-intervention
measurements (eight weeks), 12 participants were lost:
two died, four were hospitalized, and six deemed the
intervention was too demanding.
Design and intervention
An experimental study was carried out where participants
were randomly assigned to an experimental group (n =
65) or a one-year wait list control group (n = 48). Partici-
pants in the experimental group participated in an inter-
vention called I'm Taking Charge of my Arthritis [40]. The
intervention was based on cognitive-behavioral principles
[61,62] and consisted of one-hour weekly home visits by
a practitioner for six consecutive weeks. A core of com-
mon topics was proposed to all participants. Table 1
presents these topics. Each visit included a review of the
previous visit and contract (i.e., setting a weekly goal and
developing an action plan), an exploration of a new topic
(e.g. pain and stiffness) and the formulation of a new per-
sonal contract. Following each visit, practitioners com-
pleted a visit report sheet (duration of the visit, themes
addressed, and overall problems encountered). Practi-
tioners (n = 10) included occupational therapists and
physiotherapists (n = 6), social workers (n = 2) and kine-
siologists (n = 2). Although specific calculations of practi-
tioner reliability in intervention implementation were not
computed, a variety of procedures was used to ensure con-
sistency. In relation to program participation, the project
coordinator ensured that 1) all participants received their
six planned meetings, 2) time allotted for these meetings
was respected, 3) participants were comfortable with their
participation and 4) all questions or comments of partic-
ipants regarding the program were addressed. Practition-
ers received a detailed intervention guide and one day of
training on intervention implementation provided by the
principal investigator. Professional qualifications,
assessed according to the current occupation of the practi-
tioner, (e.g.: occupational therapist or physiotherapist)
had no effect on participants' satisfaction and perceived
efficacy of the intervention at post-program (both rated
on Likert scales on the global and specific satisfaction/effi-
cacy of the program from 1 "not satisfied/efficient at all"
to 5 "very satisfied/efficient"). Similarly, there were no dif-
ferences among practitioners in data collected on visit
report sheets. In this regard, we noted that few variations
existed between intervention design and delivery. Only
nine participants felt that they had covered enough mater-
iel before the 6th visit while seven participants received 7
visits because the practitioner needed extra time. Finally,
for all participants, the practitioner was the same through-
Table 1: Common Topics of the program I'm taking charge of my arthritis!
1 Life with arthritis
2 Exercises and relaxation
3 Better control of stiffness and pain
4 Keep the positive attitude
5 Energy saving strategy
6 Partnership and creativityInternational Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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out the intervention and in 93% (n = 54) of cases, topics
were addressed in the same order.
Procedures
The ethics committee of the CLSC René-Cassin which
adheres to national ethics guidelines for health research
approved and endorsed the study. Participants signed an
informed consent form. Eight interviewers who had
received a detailed interview guide and systematic train-
ing, administered questionnaires in the homes Although
specific calculations of inter-interviewer reliability were
not computed, a variety of actions and procedures related
to the completion of the questionnaire was recorded. In
relation to the questionnaire, the project coordinator
ensured that 1) all participants were seen at all measure-
ment periods, 2) all items on the questionnaire were com-
pleted appropriately, 3) time allotted for interviews was
respected, and 4) participants still consented to partici-
pate in the study throughout their evaluation. Interview-
ers obtained an interview guide and participated in a one-
day training session. Interview performance was moni-
tored throughout the study by the project coordinator.
Interviews were used to measure all variables and lasted
two hours. Interviewers were blind to group allocation
and to intervention specific objectives. Interviews were
conducted upon recruitment (baseline), 8 weeks later
prior to randomization (pre-intervention) in order to
gauge the stability of measures, and again upon comple-
tion of the intervention (post-intervention) using the
same questionnaires. In most cases (80%), the same inter-
viewers performed all three interviews with participants.
After the pre-intervention measurements, randomization
allowed for the allocation of participants into a wait-list
control group that received the intervention the second
year of the project and an experimental group that
received the intervention in the first year.
Variables and measures
An interview-administered questionnaire was developed
to collect information. Although socio-demographic vari-
ables were collected only at baseline, all other informa-
tion was collected in the same manner at three times:
baseline, pre-intervention, and post-intervention. Pre-
intervention individual's characteristics were used for con-
founding/moderating analyses.
Outcomes variables
The impact of the intervention on five health behaviors
was examined, namely exercise, relaxation activities, lei-
sure activities, everyday coping behaviors, and use and
accessibility of social networks. In order to assess involve-
ment in these health behaviors, activities falling within
each health behavior category were identified. The catego-
rization of activities was based mainly on the content of
the intervention and was inspired by the Arthritis Self-
Management Behavior Tool [63]. Exercise was categorized
into three broad types of activity (i.e., walking, stretching
and strengthening) which grouped the diverse physical
activities performed by this population. Relaxation
included six activities (i.e. distraction, muscle relaxation,
breathing exercises, calm music, reading, visualization)
and leisure encompassed eight activities (i.e., calling
someone, music, cooking, arts and crafts, television, invit-
ing someone to visit, restaurants, reading). Everyday cop-
ing behaviors consisted of 13 activities (i.e. establishing
priorities, planning the day/week, simplifying and organ-
izing activities, asking for help, maintaining good posture,
using assisting devices, trying to sleep better, avoiding a
position that causes pain, changing positions, putting
pressure on strongest joint, organizing for accessibility,
balancing work and rest). The mean weekly frequency
over the previous two weeks for exercise, relaxation, and
leisure activities was assessed through recall. Participants
were asked to estimate the number of times per week they
performed each activity (from 0 times/week to 7 times/
week). A composite of the total weekly occurrence for
each of the three health behaviors was calculated by tota-
ling the weekly frequencies of each activity included in
each health behavior category. The maximum score for
exercise was 21: the sum of the 3 possible activities for
each of the seven days. The maximum score for relaxation
activities was 42 and for leisure activities, 56. An index of
the variety of activities for each of the three previous
health behaviors as well as for everyday coping behavior
was computed by dividing the number of different activi-
ties recalled by the participant by the total number of
activities listed for that behavior. This value was multi-
plied by 100 to create a percentage. For example, three dif-
ferent exercise activities were defined. If a participant
reported only walking, his variety of exercise would be .33
or 33%. Cronbach alphas, calculated for each of the four
health behaviors in our sample, were .53 (relaxation), .75
(relaxation and exercises) and .89 (everyday coping
behaviors). Finally, the use and accessibility of social net-
works were evaluated by the Older Americans Resources
and Services Scale, consisting of eight questions. Ques-
tions pertained to: frequency of seeing friends/family (0
to 7 times/week); frequency of talking to friends/family (0
to 7 times/week); perception that a friend/family would
help if needed (yes/no) and for how long (days); presence
of a confidant (yes/no); feelings of abandonment by
friends/family (yes/no); seeing friends/family as often as
desired (yes/no); presence of a person to help or visit
(excluding friends/family) (yes/no). One point was allo-
cated to each question for a total ranging from 0 to 8. The
sensitivity calculated for our sample was .76, the specifi-
city .71 [64], and the Cronbach alpha 71.International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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Socio-demographic characteristics
Socioeconomic status was estimated using the 1996 Que-
bec Health and Social Survey question [65,66] Partici-
pants identified their perceived socioeconomic status by
answering the following question: "How do you perceive
your economic situation in comparison to people of your
age (from 1 "very high" to 4 "very low")?" Level of educa-
tion (years recoded to 1 "equal to or more than 9" or 0
"less than 9"), age (years), living situation (1 "alone" or 0
"with someone"), and gender (1 "female" or 0 "male")
were also recorded. Participants were asked to indicate if
any change had occurred in their living situation since
baseline both at pre-intervention and post-intervention.
Physical characteristics
The type of arthritis was recorded by the case manager.
Considering the number of variables in our analyses as
well as the relatively high correlation among the physical
characteristics variables, a composite physical factor
(from -1 to +1) was created through factorial analysis by
combining mean values obtained on pain intensity,
fatigue, limitations and stiffness. Pain and fatigue were
assessed according to the Visual Analogue Scale, ranging
from 0 "none" to 100 "pain/fatigue at their worst possi-
ble". Test-retest correlations were .74 for pain and .85 for
fatigue [67]. Functional limitations and stiffness were
measured by the Western Ontario and McMaster Univer-
sities Osteoarthritis Index with a 5-point scale from 0
"none" to 5 "extreme difficulty/stiffness". Functional lim-
itations were evaluated according to 17 items and stiffness
according to 2 items. The Cronbach alphas for our sample
were .88 and .70 respectively [68]. Higher scores on the
factor reflected greater disability. These scales are used by
others to evaluate physical health [69-72]
Psychological characteristics
For the same reason previously mentioned, a composite
psychological factor (from -1 to +1) was built by combin-
ing measures of optimism, mastery and self-efficacy. Opti-
mism was measured according to 8 items relating to
feelings of control over the situation [73]. Likert-type scale
ranged from 1 "strongly disagree" to 5 "strongly agree"
The Cronbach alpha calculated for our sample was .81.
Mastery was measured by the Pearlin Mastery Scale, a 7
item scale that was included in the Canadian National
Health Survey of 1994. It uses the same Likert-type scale
as optimism, ranging from 1 to 5. The Cronbach alpha
calculated for our sample was .69. For self-efficacy, meas-
ures were taken from the Arthritis Self-Efficacy Scale, a 20
item scale ranging from 10 "not certain at all" to 100 "very
certain", on participants' confidence about performing
various activities. The Cronbach alpha for our sample was
.83 [74]. This scale is used in practically every study that
examines self-efficacy and arthritis [69,75-77] Self-efficacy
is sometimes considered to be a mediator, but in this
study it was not the case. Higher scores on the factor
reflected greater psychological health [78]. Depression
was evaluated separately by the Center for Epidemiologi-
cal Studies-Depression Scale [79]. Response alternatives
ranged from 0 (rarely or none of the time; less than 1 day)
to 3 (most or all of the time; 5–7 days). A score of 16 or
greater out of 60 was taken as likely presence of depres-
sion. The Cronbach alpha for our sample was .80. Partici-
pants were dichotomized into depressed (mean scores of
16 and greater on 60) and non-depressed participants
(mean scores of less than 17 on 60).
Statistical analyses
Similar to most community-based intervention studies,
the data set included several challenging features [80].
Specifically, although participant dropout from the study
was small (10% between baseline and pretest and 13%
between pretest and post-test), the initial and final sample
sizes differed. In addition, although there were few
between group differences, participants in each group
were not homogenous at baseline in terms of various
parameters. In order to deal with these challenges, we
used multilevel modeling techniques through Hierarchi-
cal Linear Modeling [81,82] wherein repeated measures
(level-1) were conceptualized as nested within persons
(level-2). These techniques are viewed as most suitable for
repeated measures designs as they allow for the inclusion
of data from all participants collected at any time during
the investigation (rather than eliminating participants
through listwise deletion) and for specifying models that
included a random effect at the intercept, thus allowing
participants to differ at baseline on outcome measures.
Our overall goals in analyzing the data were to determine
if the intervention resulted in behavior changes while con-
trolling for potential confounding effects and to explore
the presence of moderating influences. Analyses were per-
formed with SPSS (version 10) and HLM 5.04 (Hierarchi-
cal Linear Modeling, Scientific Software International,
Chicago, IL). Because data were not normally distributed
and espoused a Poisson distribution, multilevel modeling
procedures for a Poisson distribution were used. Mode-
ling proceeded in three steps. A first set of analyses
included parameters operationalizing time (3 measure-
ment times, from T1 to T3 through the inclusion of two
level-1 dummy variables) and group membership (one
level-2 dummy variable). In this analysis, we were inter-
ested in examining whether or not there were changes
across time and as a function of group membership. Any
changes in the control group between pre-intervention
and post-intervention would be reflected in the γ20 coeffi-
cient. If the change across time between pre-intervention
and post-intervention in the experimental group is differ-
ent from that observed in the control group, then the γ21
coefficient will be significant. Second and third sets of
analyses were performed by adding possible confoundingInternational Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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variables to the models and by testing for moderating
influences (not shown in Table 4). Confounding variables
included socio-demographic characteristics (continuous
measure of age; education with 1 being equal to more
than 9 years and 0 being equal to 9 years or less; socioeco-
nomic status with 1 being equal to high perceived socioe-
conomic status (i.e. high and very high) and 0 being equal
to other; psychological characteristics (the psychological
factor and depression), and physical characteristics (type
of arthritis, with 1 representing OA and 0 representing RA
and the physical factor). Our interest was in testing
whether or not any intervention effects were maintained
despite controlling for possible confounders. Each of the
confounders were entered separately in order to clearly
examine the impact of these variables on the results and
to maintain statistical power. Variables were then entered
in blocs and the same results were obtained. For moderat-
ing effects, interaction terms between group membership
on the one hand, and depression or socioeconomic status
on the other hand, were created and entered into the
model both with and without control for confound-ding
variables. Significant interactions were plotted to allow
for interpretation (not shown).
Results
Descriptive analyses
After pre-intervention measurements, 113 participants (M
= 77.7 years, SD = 10.3) were randomly assigned to exper-
imental (n = 65) or wait list control (n = 48) groups. The
12 participants who dropped out (representing 10% of
the initial sample) between baseline and pre-intervention
were more likely to have OA (92%) than RA (8.3%) and
reported lower exercise involvement than participants
maintaining involvement in the study (1 time/week vs.
2.4 times/week) (p = 0.05). Ninety-seven people com-
pleted post-intervention measures (58 people in the
experimental group 39 wait list control group). This
number represents 77.6% of the 125 participants in the
initial sample. Those who dropped out between pre-inter-
vention and post-intervention (n = 16) reported fewer
everyday coping behaviors (p = 0.05) and higher depres-
sion levels (p = 0.04) in comparison to persisters. Most of
the pre-intervention participants were women (90%) and
71% lived alone. Almost half of them are reporting less
than nine years of education (47%). About sixty-five per-
cent of the sample had been diagnosed with OA and 82%
perceived themselves to be financially secure. A greater
percentage of participants in the control group reported
living in poverty than in the experimental group (26%
versus 12%). Participant characteristics at pre-interven-
tion that acted as descriptor, and tested as moderators in
our analyze, are presented in table 2. T-tests showed no
statistically significant differences between participants in
the control and experimental groups at baseline and pre-
intervention, except for relaxation practices (p = 0.05).
Impact of the intervention
Table 3 presents observed values and relative increases for
all outcome variables across experimental and control
groups at different times. Results of multilevel modeling
analyses are described below and depicted in table 4.
For weekly occurrence of exercise, observed means indi-
cated that control participants changed their weekly
occurrence of exercise from 4.79 (SD = 5.11) (max = 21)
times per week at pre-intervention to 5.64 (SD = 5.81)
times at post-intervention, whereas experimental partici-
pants increased from 6.48 (SD = 6.37) times per week to
10.02 (SD = 6.65). Multilevel modeling analyses con-
firmed that these differential change patterns were statisti-
cally significant (p < .001) and that the addition of
confounding variables did not attenuate this effect. In
addition, moderating influences were observed. Results
showed that although the intervention increased the
weekly occurrence of exercises for among all experimental
participants (p < .001), participants with a higher socioe-
conomic status showed greater improvements (p < .001).
Furthermore, depression significantly moderated the
impact of intervention. In fact, experimental participants
without depression showed improvements in weekly
occurrence of exercise whereas experimental participants
with depression showed no improvements (p < .001).
For variety of exercises, the intervention did not have a sig-
nificant influence although there was a trend in this direc-
tion (p = .07) with experimental participants group non
significantly increasing the variety of exercises by 34%
between pre-intervention and post-intervention in com-
parison to 8% for control group participants. No con-
founding or moderating effects were observed.
Further analyses were conducted on the three activities of
the exercise measure namely, walking, stretching, and
strengthening. From pre-intervention to post-interven-
tion, experimental participants changed their weekly
stretching frequency from 2.56 (SD = 2.92) to 4.57 (SD =
2.94) times a week whereas control participants changed
it from 2.06 (SD = 2.80) to 2.30 (SD = 3.00) times a week.
Multilevel modeling analyses showed a significantly
larger increase in stretching frequency for experimental
participants (p < .001). The addition of confounding var-
iables to the model did not attenuate this effect. None of
the moderating influences were statistically significant.
For walking frequency, differences were not statistically
significant between groups (p = .08). However, between
pre-intervention and post-intervention a 3% decrease for
control participants and a 25% increase among experi-
mental participants were observed. There were no statisti-
cally significant confounding or moderation effects.
Finally, for strengthening frequency, the intervention had
no significant impact (p = .52). No confounding or mod-International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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erating effects were observed. For weekly occurrence of
relaxation activities, control group participants decreased
from 6.23 times per week (SD = 6.86) (max. of 42) at pre-
intervention to 6.02 (SD = 6.63) at post-intervention,
whereas experimental group participants changed from
5.92 (SD = 7.23) times per week at pre-intervention to
6.66 (SD = 8.03) at post-intervention. Multilevel mode-
ling analyses showed that experimental participants had a
significantly larger increase in their weekly occurrence of
relaxation activities (p = .05.). Control for confounding
variables did not change these effects and no moderating
effects were observed.
For variety of relaxation exercises, observed means did not
change from pre-intervention to post-intervention for
either control (from 17% to 19%) or experimental partic-
ipants (from 17% to18%) (p = .40). No confounding or
moderating effects were observed.
For weekly occurrence of leisure activities, observation of
means indicated that participants in the control group
Table 3: Observed Values on Outcome Variables at Different Times.
Measure time Baseline Pre-intervention Post-intervention Relative increase 1
Outcome variables Max Exp. Control Exp. Control Exp. Control Exp. Control
Group
Occurrence of exercise 21 7.35 7.12 6.48 4.79 10.02 5.64 54.5 17.5
• Occurrence of stretching exercises 7 2.85 2.73 2.56 2.06 4.57 2.30 78.5 12.1
• Occurrence of walking 7 2.26 2.83 2.04 1.77 2.57 1.72 25.4 -2.8
• Occurrence of strengthening exercises 7 2.25 1.56 1.87 .96 2.88 1.61 54.0 67.7
Variety of exercises 1 .47 .49 .47 .38 .63 .41 34.0 7.9
Occurrence of relaxation activities 42 3.66 6.81 5.92 6.23 6.66 6.02 12.4 -3.2
Variety of relaxation activities 1 .11 .20 .17 .17 .18 .19 5.9 11.8
Occurrence of leisure activities 56 12.22 10.85 9.43 13.02 10.12 12.13 7.32 - 6.84
Variety of leisure activities 1 .25 .25 .24 .30 .25 .29 4.21 -3.30
Variety of everyday coping behaviors 1 .64 .67 .69 .69 .74 .74 7.20 7.20
Social networks 8 4.81 4.86 4.66 4.49 4.32 4.38 -7.32 -2.45
1 Predicted relative increase computed by subtracting post-intervention values from pre-intervention values and dividing this value by the pre-
intervention value.
Table 2: Participant Characteristics at Pre-intervention examines as moderator/action
Experimental N = 65 Control N = 48
M (SD) M (SD) p(1)
Age 77.0 10.4 78.7 10.2 p = .81
Education 9.4 4.1 9.2 4.2 p = .89
Socioeconomic status
High (%) 87.7 72.9 p = .20
Low (%) 12.3 27.1 p = .12
Composite 
Psychological factor
-.02 (.93) -.04 (1.01) p = .76
Optimism 3.27 (.84) 3.39 (.73) p = .51
Mastery 2.92 (.61) 2.80 (.73) p = .44
Self-efficacy 56.67 (14.79) 53.17 (14.38) p = .61
Depression 19.05 (12.4) 20.21 (11.2) p = .79
Type of arthritis, OA 
(%)
58.5 66.7 p = .57
Composite Physical 
factor
- .03 (-.99) -.15 (1.02) p = .16
Pain intensity 65.31 (24.79) 63.65 (22.49) p = .77
Fatigue 66.00 (28.97) 72.60 (23.83) p = .40
Functional 
limitations
3.43 (1.37) 3.31 (1.29) p = .58
Stiffness 3.11 (.97) 3.24 (.90) p = .37
1 Comparison of the 2 groups via independent samples t-tests and chi-squares for categorical variables.International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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decreased involvement from 13.02 (SD = 8.05) times per
week at pre-intervention to 12.13 (SD = 7.83) at post-
intervention, whereas experimental group participants
increased from 9.43 (SD = 7.77) at pre-intervention to
10.12 (SD = 8.20) at post-intervention. Multilevel mode-
ling analyses showed that although patterns of change
from pre-intervention to post-intervention were different
across experimental and control groups (p = .02), the
actual frequency of leisure activities at post-intervention
was not different across experimental and control group
participants (p = .51) as control group participants
reported significantly greater frequency of leisure activities
at pre-intervention. No confounding or moderating
effects were found
For variety of leisure activities, the intervention did not
result in significant changes although there was a ten-
dency (p = .07) for experimental participants to show an
Table 4: Multilevel Modeling Analyses Predicting Health Behavior after an Intervention and the Cross-Level Interaction between 
Individual Characteristics and Times
Baseline Pre-intervention Change from 
Baseline
Post-intervention Change from 
Baseline
Within-Subject Fixed 
Effects
Parameter Coeff. SE Parameter Coeff. SE Parameter Coeff. SE
Occurrence of exercise Intercept γ00 1.66 .15 γ10 -.39 .09 γ20 -.30 .09
Group γ01 .07 .20 γ11 .25 .11 γ21 .58* .11
Variety of exercises Intercept γ00 .40 .13 γ10 -.25 .19 γ20 -.14 .19
Group γ01 -.07 .17 γ11 .22 .24 γ21 .43* .24
- Occurrence of 
stretching
Intercept γ00 .56 .19 γ10 -.27 .14 γ20 -.18 .14
Group γ01 .19 .24 γ11 .11 .18 γ21 .67* .17
- Occurrence of walking Intercept γ00 .56 .22 γ10 -.49 .14 γ20 -.72 .16
Group γ01 -.22 .29 γ11 .41 .19 γ21 .76* .21
- Occurrence of 
strengthening exercises
Intercept γ00 -.48 .29 γ10 -.42 .19 γ20 .05 .18
Group γ01 .60 .37 γ11 .20 .24 γ21 .14 .22
- Occurrence of 
relaxation activities
Intercept γ00 1.17 .26 γ10 -.15 .09 γ20 -.20 .09
Group γ01 -.89 .35 γ11 .54 .13 γ21 .79* .13
Variety of relaxation 
activities
Intercept γ00 .07 .18 γ10 -.17 .19 γ20 -.09 .20
Group γ01 -.69 .26 γ11 .60 .29 γ21 .60 .22
Occurrence of leisure 
activities
Intercept γ00 1.67 .12 γ10 .35 .08 γ20 .23 .09
Group γ01 .09 .15 γ11 -.34 .11 γ21 -.29 .12
Variety of leisure 
activities
Intercept γ00 .17 .14 γ10 .37 .18 γ20 .29 .19
Group γ01 .05 .18 γ11 -.27 .24 γ21 -.07* .25
Variety of everyday 
coping behaviors
Intercept γ00 2.14 .06 γ10 -.00 .07 γ20 .09 .07
Group γ01 -.02 .07 γ11 .05 .09 γ21 .02 .09
Social networks Intercept γ00 6.48 .28 γ10 -.46 .18 γ20 -.09 .19
Group γ01 -.16 .37 γ11 .25 .24 γ21 .29 .26
* p < .05
Significance of coefficient γ21 is indicative of intervention effects using the following model:
Level 1 model: Outcome = β0j + β1jX1 + β2jX2+ rij
Level 2 model: T1 β0j = γ00 + γ01 Grj + uoj
T2 β1j = γ10 + γ11 Grj
T3 β2j = γ20 + γ21 Grj
Meaning of Coefficients:
γ00 = Predicted value in outcome variable at baseline for participants in control group
γ01 Grj = Predicted difference in outcome variable at baseline for participants in experimental group
γ10 = Predicted change in outcome variable from baseline to pre-intervention for participants in control group
γ11 Grj = Predicted difference in change in outcome variable from baseline to pre-intervention for participants in experimental group
γ20 = Predicted change in outcome variable from baseline to post-intervention for participants in control
γ21 Grj = Predicted difference in change in outcome variable from baseline to post-intervention for participants in experimental group.
where i: 1 .....N individuals ; rij: level 1 error term ; γ : parameter coefficients ; uoj: level-2 random effect ; β: coefficient; Gr: group membership (1 = 
experimental, 0 = control) ; X1: dummy variable (1 = pre-intervention, 0 = otherwise) ; X2: dummy variable(1 = post-intervention, 0 = otherwise)International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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increase and for control participants to show a decrease.
No confounding nor moderating effects were observed.
The intervention did not result in significant improve-
ments in the variety of everyday coping behaviors (p =
.83). Similarly, no significant effects were observed for the
predicted use and accessibility of social networks (p = .25)
both with and without controlling for confounding varia-
bles. Analyses showed no moderating influences for either
of the two variables.
Discussion
Given the dearth of information on the impact of health
promotion interventions on the health behavior of more
severely ill arthritic patients, the purposes of this study
were to examine the impact of an intervention designed to
address the needs of housebound older arthritic adults on
exercise, relaxation and leisure activities, everyday coping
behaviors, and use and accessibility of social networks
and to explore the moderating roles of socio-demo-
graphic, physical, and psychological characteristics on
changes observed as a result of the intervention. Results
regarding health behaviors are clear and convincing. First,
multilevel modeling analyses showed that the interven-
tion significantly increased weekly occurrence of exercises
(particularly stretching exercises and walking). Group dif-
ferences remained significant after adjustment for con-
founding variables. Moreover, moderating effects of
depression and socioeconomic status were observed with
non-depressed participants accruing benefits, depressed
participants not improving, and smaller improvements
among participants with lower perceived socioeconomic
status. A trend was also observed for an increase in the
diversity of exercises practiced. These findings suggest that
severely ill patients can benefit from health promotion
efforts such as the program I'm taking charge of my arthritis!
in order to change their health behaviors.
These findings parallel those reported in previous studies
evaluating arthritis self-management interventions with
autonomous arthritic participants [31,83-85] As in those
studies, the frequency of exercises increased after a self-
management program [86]. However, our results go one
step further considering that we observed significant
changes not only in the global frequency of practice of
exercises, but also in the frequency of particular exercise
activities and in the variety of exercises performed (types
of variables not studied before). Given the experimental
design, we attribute these changes to the intervention con-
tent [87]. In fact, the intervention included stretching and
strengthening activities as well as encouragement to walk
in the home and immediate surroundings [88]. Such rein-
forcement might have produced these significant results.
Anecdotally, participants reported that the exercise ses-
sion was their favorite. Others have reported similar find-
ings [89].
However, unexpected results were observed for strength-
ening exercises where both groups increased weekly
involvement. The reasons underlying this finding remain
obscure and require further investigation. Furthermore, a
significant change following the intervention was
observed for frequency of relaxation activities (i.e. muscle
relaxation, breathing exercises, music, reading and visual-
ization). However, the meaning of this result is more
ambiguous due to pre-intervention differences. On the
one hand, the intervention appeared to increase the
weekly occurrence of relaxation activities for experimental
participants which provided justification for the alloca-
tion of a session for this topic. On the other hand, despite
randomization of participants to groups, persons in the
experimental group reported significantly fewer relaxation
activities at baseline and pre-intervention than the partic-
ipants in the wait-list control group. At post-intervention,
the two groups were not significantly different from one
another on this variable. These results could be due to
bone fide intervention effects or to "regression toward the
mean" [95]. Further research into natural trajectories of
involvement in exercise as a function of states of disability
could shed light on this question.
It is also interesting that, following the intervention, the
frequency of exercise and relaxation activities increased
but their variety did not. In fact, it appears more difficult
to introduce a new exercise than to increase the frequency
of an activity that is already part of the person's repertoire
[90]. The implication is that future interventions might
focus on extant activities rather than on attempts to intro-
duce new ones even though introducing new activities
might be beneficial if some have to be given up or limited.
The intervention did not significantly change everyday
coping behaviors, participation in leisure activities, and
the use and accessibility of social networks. Other studies
have not focused on these behaviors which renders com-
parisons difficult. However, a number of factors might
account for these findings. First, there may be a ceiling
effect for everyday coping behaviors. In fact, at baseline,
many of the participants reported engaging in a large
number of everyday coping behaviors which is not sur-
prising considering that participants had access to home
care practitioners prior to and during the intervention
whose continued care targeted coping behaviors. Also,
participating in the study seemed to encourage both
groups to use their coping behaviors even more. A ceiling
effect may also be responsible for the lack of change in the
use and accessibility of social networks even though 70%
of participants lived alone. Presence of home-care health
professionals and volunteers may explain these effects.International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
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Furthermore, the extra attention they received from case
managers, interviewers, and the project coordinator
throughout the study may explain participants' high
scores.
With respect to leisure activities (e.g. reading, arts and
craft, inviting someone to visit, etc.), lack of improvement
might be partially explained by the fact that a small por-
tion of the intervention is devoted to this topic and that
some leisure activities require greater effort or another
person (e.g. playing cards). Given that leisure has a posi-
tive impact on the life of arthritic older adults since it
breaks the social isolation and distracts them from focus-
ing on their pain [20], time and effort should be devoted
in future interventions to improving participation in lei-
sure activities [91].
As anticipated, selected behavior changes (e.g., weekly
occurrence of exercise) were moderated by socioeconomic
status and depression. This finding has important impli-
cations for setting intervention priorities and timing. For
example, the results suggest that greater attention and/or
treatment efforts should be paid to depressive symptoms
before initiating other efforts to manage arthritis [92].
Because financial concerns make life even more stressful,
activities other than those related to basic needs are not
likely to be a priority for low-income participants [93].
Parallel resources or allocation of additional funds to the
intervention could help decrease stress and allow time
and freedom for other activities [43]. Also of interest was
that none of the physical characteristics, when considered
as a composite (pain, stiffness, limitations and fatigue),
was found to moderate behavior change which suggests
that older adults with varying degrees of physical limita-
tion benefited equally from the intervention. This chal-
lenges the notion that older frail adults are unlikely to
change [90].
There are a number of strengths and limitations to this
study. Its strengths include the randomized controlled
trial design, the novel statistical analyses used, and the
inclusion of baseline data prior to pre-intervention data.
One limitation has do to with the sample size: a sample of
over one hundred participants is large considered for the
small target population but remains small for statistical
analyses purposes. In addition, the self-report rather than
observational measures of health behaviors are likely to
include measurement error even though it is widely used
[94]. Moreover, we must recognize that there might be a
measurement problem regarding the number of activities
for a certain behavior which can play a role in finding sig-
nificant intervention effects. In future studies, these num-
bers should be equal for each behavior. We also note that
this study was conducted in Canada where all residents
have access to subsidized health care. It is unclear whether
or not findings can be generalized to other health care sys-
tems. Finally, findings on moderators should be repli-
cated in order to better understand the reasons underlying
the effects on some behaviors and not on others.
In terms of practical implications, we think that this
"ready-to-use" intervention could be useful for health
professional working in homecare services or other agen-
cies (e.g., rehabilitation, private or public agencies, sup-
port groups); as is done by the Ontario Arthritis Society
which offers all interventions related to arthritis. In this
regard, we emphasize that complete access to subsidized
health care does not address all the health needs of house-
bound arthritic older adults. Rather health promotion
interventions such as "I'm taking charge of my arthritis!"
offer an important adjuvant to health care. In this regard,
Lorig et al. (2001) showed that self-management inter-
ventions reduce (in a ratio of 1:4) the costs of each
arthritic person to the health care system due to reduc-
tions in the number of visits to physicians and health care
professionals as well as reductions in the number of days
of hospitalization. Further research should explore the
implementation of the intervention by different agencies
in order to evaluate if behavior change is maintained
regardless of the context of application. As well, the con-
tent and structure of a self-management intervention that
might influence behavior change should be examined
[87].
Conclusion
Self-management interventions can successfully increase
exercise and relaxation activities among housebound
older adults with arthritis. However, practitioners and
program developers should keep in mind that psycholog-
ical state and economic situation play important roles in
how people become involved in these programs and the
degree which they change their habits.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
KN and SL jointly conceptualized the research project,
participated in the design of the study and wrote the arti-
cle. KN further developed the ideas and the statistical
analysis and coordinated the gathering of data. SL, as prin-
cipal researcher of the project I'm Taking Charge of My
Arthritis!, undertook the general supervision of the project
and actively participated in each step. LG primarily guided
the statistical analysis and contributed to the write-up of
the manuscript. MG made a significant contribution to
writing of the article, through a critical review of the intel-
lectual content. All authors read and approved the final
manuscript.International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
Page 11 of 13
(page number not for citation purposes)
Acknowledgements
This research was funded by Canadian Health Institutes of Research Grant 
#MOP-42547. Kareen Nour holds a doctoral fellowship from the Fonds de 
la recherche en santé du Québec, Government of Quebec. We would like to 
thank the participants, Silvia Straka, Richard Goudreault of the Direction de 
santé publique de Montréal, collaborating CLSCs, and members of the 
Advisory Committee for their contributions to this research.
References
1. Health_Canada. Arthrite, Définition, symptômes et facteurs
de risque   [http://www.hc-sc.gc.ca]. edition 2003. (Accessed 2003)
2. Schechtman KB, Ory MG: The effects of exercise on the quality
of life of frail older adults: A preplanned meta-analysis of the
FICSIT trials.  Annals of Behavioral Medicine 2001, 23(3):186-197.
3. Holman H, Lorig K: Patient self-management: a key to effec-
tiveness and efficiency in care of chronic disease.  Public Health
Reports 2004, 119(3):239-243.
4. American Geriatrics Society. The mangement of persistant
pain in older persons.  Journal of the American Geriatric Society 2002,
50:S205-225.
5. Santé Canada: La santé pour tous : Plan d'ensemble pour la
promotion de la santé.  2002 [http://www.hcsc.gc.ca/francais/
soins/sante_tous.htm]. (Accessed 2002)
6. Badley EM, Ibanez D: Socioeconomic risk factors and muscu-
loskeletal disability.  Journal of Rheumatology 1994, 21:515-522.
7. Loughlin A: Depression and social support: effective treat-
ments for homebound elderly adults.  Journal of Gerontological
Nursing 2004, 30(5):11-15.
8. Lorig K, Holman H: Arthritis Self-Management Studies: A
twelve Years Review.  Health Education Quarterly 1993,
20(1):17-28.
9. Meyer BB, Lemley KJ: Utilizing exercise to affect the sympto-
mology of fibromyalgia: A pilot study.  Medicine & Science in
Sports & Exercise 2000, 32(10):1691-1697.
10. Veitiene D, Tamulaitiene M: The efficiency of home and outpa-
tient exercise program in patients with rheumatoid arthritis.
Medicina (Kaunas) 2004, 40(5):434-438.
11. Dias RC, Dias JM, Ramos LR: Impact of an exercise and walking
protocol on quality of life for elderly people with OA of the
knee.  Physiotherapy Research International 2003, 8(3):121-130.
12. Kettunen JA, Kujala UM: Exercise therapy for people with rheu-
matoid arthritis and osteoarthritis.  Scandinavian Journal of Med-
icine & Science in Sports 2004, 14(3):138-142.
13. Jonhson MH, Petrie SM: The effects of distraction on exercise
and cold pressor tolerance for chronic low back pain suffer-
ers.  Pain 1997, 69(1–2):43-48.
14. Herman CJ, Allen P, Hunt WC, Prasad A, Brady TJ: Use of comple-
mentary therapies among primary care clinic patients with
arthritis.  Preventing Chronic Disease 2004, 1(4):A12.
15. Zimmer Z, Hickey T, Searle MS: Activity participation and well
being among older people with arthritis.  Gerontologist 1995,
35(4):463-471.
16. Moore KA, Blumenthal JA: Exercise training as an alternative
treatment for depression among older adults.  Alternative Ther-
apeutic Health Medicine 1998, 4:48-56.
17. Fletcher G, Balady G, Blair S, Blumenthal J, Caspersen C, Chaitman B:
Statement on exercise: benefits and recommendations for
physical activity programs for all Americans.  Circulation 1996,
94(4):857-862.
18. Patrick DL, Morgan M, Charlton JR: Psychosocial support and
change in the health status of physically disabled people.
Social Sciences and Medicine 1986, 22(12):1347-1353.
19. Searle MS, Mahon MJ, Iso-Ahola SE, Sdrolias HA: Enhancing a sense
of independence and psychological well-being among the
elderly: A field experiment.  Journal of Leisure Research 1995,
27(2):107-124.
20. Da Costa D, Dritsa M, Ring A, Fitzcharles MA: Mental health status
and leisure-time physical activity contribute to fatigue inten-
sity in patients with spondylarthropathy.  Arthritis and Rheuma-
tism 2004, 51(6):1004-1008.
21. Blixen CE, Kippes C: Depression, social support and quality of
life in older adults with osteoarthritis.  Journal of Nursing Scholar-
ship 1999, 31(3):221-226.
22. Griffin KW, Friend R, Kaell AT, Bennett RS: Distress and disease
status among patients with rheumatoid arthritis: Roles of
coping style and perceived responses from support provid-
ers.  Annals of Behavioral Medicine 2001, 23(2):133-138.
23. Helme RD, Gibson SJ: Measurement and management of pain
in older people.  Australian 1998, 17(1):5-9.
24. Brosseau L, Yonge KA, Robinson V, Judd M, Wells G, Tugwell P:
Thermotherapy for treatment of osteoarthritis.  Cochrane
Database of Systematic Reviews 2003, 4:CD004522.
25. Klinger L, Spaulding SJ: Chronic Pain in the Elderly: Is Silence
Really Golden?  Physical & Occupational Therapy in Geriatrics 1998,
15(3):1-17.
26. Holtzman NSDA: The role of social support in coping with daily
pain among patients with rheumatoid arthritis.  Journal Health
Psychology 2004, 9(5):677-695.
27. Sharma L, Cahue S, Song J, Hayes K, Pai YC, Dunlop D: Physical
functioning over three years in knee osteoarthritis: role of
psychosocial, local mechanical, and neuromuscular factors.
Arthritis and Rheumatism 2003, 48(12):3359-3370.
28. Boyd TV: Relationship systems: Exploring the role of the emo-
tional system in understanding dual chronic pain couples.
Dissertation Abstract International: Section A: Humanities and Social Sci-
ences 2000, 61(7-A):2935.
29. Lorig K, Lubeck D, Kraines G, Seleznick M, Holman HR: Outcome
of self-help education for patients with arthritis.  Arthritis and
Rheumatism 1985, 28(6):680-685.
30. Barlow JH, Williams B, Wright CC: Instilling the strength to fight
the pain and get on with life: learning to become an arthritis
self-manager through an adult education programme.  Health
Education Research 1999, 14(4):533-544.
31. Lorig K, Sobel DS, Stewart AL, Brown BW: Evidence Suggesting
that Chronic Disease Self-Management Programme Can
Improve Health Status While Reducing Hospitalization.
Medical Care 1999, 37(1):5-14.
32. Goeppinger J, Lorig K: Interventions to reduce the impact of
Chronic Disease: Community-Based Arthritis Patient Edu-
cation.  Annual Review of Nursing Research 1997, 15:101-122.
33. Bell MJ, Lineker SC, Wilkins AL, Goldsmith CH, Badley EM: A rand-
omized Controlled Trial to Evaluate the Efficacy of Commu-
nity Bases on Physical Therapy in the Treatment of people
with Rheumatoid Arthritis.  Journal of Rheumatology 1998,
25(2):231-237.
34. Pasternak R, Rosenweig A, Booth B, Fox A, Morycz R, Mulsant B:
Morbidity of homebound versus inpatients elderly psychitric
patients.  International Psychogeriatrics 1998, 10(2):117-125.
35. Ganguli M, Fox A, Gilby J, Belle S: Characteristics of rural home-
bound older adults: a community-based study.  Journal of the
American Geriatrics Society 1996, 44(4):363-370.
36. Penning, Wasliw: Homebound Learning Opportunities: Reach-
ing Out to Older Shut-Ins and their Caregivers.  Gerontologist
1992, 32(5):704-707.
37. Laforest S, Nour K, Gignac M, Parisien M, Griskan A, Poirier MC:
Impact of an arthritis self-management program for home-
bound older adults.  Submitted to Disability and Rehabilitation 2005.
38. Loughlin A: Depression and social support: Effective treat-
ments for homebound elderly adults.  Journal of Gerontological
Nursing 2004, 30(5):11-15.
39. Laforest S, Nour K, Gignac M, Parisien M, Griskan APMC: Arthritis
pain self-management program for a homebound older pop-
ulation: Theoretical framework and intervention strategies.
Submitted to Health Education and Research 2005.
40. Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M: Effect of a self-
management program on patients with chronic disease.
Effective Clinical Practice 2001, 4(6):256-262.
41. Wade TJ, Cairney J: The effect of sociodemographics, social
stressors, health status and psychosocial resources on aged-
depression relationship.  Canadian Journal of Public Health 2000,
91(4):307-312.
42. Mackenbach JP, Borsboom GJ, Nusselder WJ, Looman CW, Schri-
jvers CT: Determinants of levels and changes of physical func-
tioning in chronically ill persons: results from the GLOBE
Study.  Journal of Epidemiology and Community Health 2001,
55(9):631-638.
43. Bauman AE, Sallis JF, Dzewaltowski DA, Owen N: Toward a better
understanding of the influences on physical activity: the role
of determinants, correlates, causal variables, mediators,International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
Page 12 of 13
(page number not for citation purposes)
moderators, and confounders.  American Journal of Preventive
Medecine 2002, 23(2 Suppl):5-14.
44. Dishman RK: Motivating older adults to exercise.  South Medicine
Journal 1994, 87(5):79-82.
45. Gignac MAM, Cott CA, Badley EM: Adaptation to chronic illness
and disability and its relationship to perceptions of independ-
ence and dependence.  Journal of Gerontology: Psychological Sciences
2000, 55B:362-372.
46. Baranowski T, Anderson C, Carmack C: Mediating variable
framework in physical activity interventions: How are we
doing? How might we do better?  American Journal of Preventive
Medicine 1998, 15:266-297.
47. Rhee SH, Parker JC, Smarr KL, Petroski GF, Johnson JC, Hewett JE,
Wright GE, Multon KD, Walker SE: Stress management in rheu-
matoid arthritis: what is the underlying mechanism?  Arthritis
Care and Research 2000, 13(6):435-442.
48. Fermia EE, Zarit SH, Johansson B: Predicting change in activities
of daily living: a longitudinal study of the oldest in Sweden.
Journal of Gerontology B Psychology Science and Sociology Science 1997,
52(6):294-302.
49. Wolinsky FD, Stump TE, Clark DO: Antecedents and conse-
quences of physical activity and exercise among older adults.
Gerontologist 1995, 35(4):451-462.
50. Wade JB, Dougherty LM, Hart RP, Cook DB: Pattern of normal
personality structure among chronic pain patients.  Pain 1992,
48(1):37-43.
51. Raina P, Dukeshire S, Lindsay J, Chambers LW: Chronic conditions
and disabilities among seniors: An analysis of population
health and activity limitations surveys.  Annual of Epidemiology
1998, 8:402-409.
52. Jette A, Rooks D, Lachman M: Home-based resistance training:
Predictors of participation and adherence.  Gerontologist 1998,
38(4):412-421.
53. Schiaffino KM, Revenson TA: The role of perceived self-efficacy,
perceived control and causal attributions in adaptation to
rheumatoid arthritis: Distinguishing mediator from moder-
ator effects.  Personality and Social Psychology Bulletin 1992,
18(6):706-718.
54. Fries JF, Carey C, McShane DJ: Patients education in arthritis:
Randomised controlled trail of a mail-delivery program.  Jour-
nal of Rheumatology 1996, 24:1378-1383.
55. Bauman AE, Sallis JF, Dzewaltowski DA, Owen N: Toward a better
understanding of the influences on physical activity: The role
of determinants, correlates, causal variables, mediators,
moderators, and confounders.  American Journal of Preventive Med-
icine 2002, 23(2 Suppl):5-14.
56. Duncan P, Richard L, Wallace D: A randiomized controlled pilot
study of a home-based exercise program for individuals with
mild and moderate stroke.  Stroke 1998, 29:2055-2060.
57. Viane I, Crombez G, Eccleston C, Devulder J, De Corte W: Accept-
ance of the unpleasant reality of chronic pain: effects upon
attention to pain and engagement with daily activities.  Pain
2004, 112(3):282-288.
58. Bandura A: Self-efficacy: Toward a unifying theory of behavio-
ral change.  Psychological Review 1977, 84(2):191-215.
59. Bandura A: Social cognitive theory: An agentic perspective.
Annual Review of Psychology 2001, 52:1-26.
60. Lorig K, Laurin J: Some notions about assumptions underlying
health education.  Health Education Quarterly 1985, 12(3):231-243.
61. Allard J, Allaire D, Leclerc G, Langlois S: The influence of family
and social relationship on the consumption of psychotropic
drugs.  Archives of Gerontology and Geriatrics 1992, 20(2):193-204.
62. Daveluy C, Pica L, Audet N, Courtemanche R, Lapointe F, Côté L:
Enquête sociale et de santé 1998 – Cahier technique et
méthodologique : documentation générale.  Volume 1. Institut
national de la santé publique, Montréal, Canada.; 2001. 
63. Daveluy C, Audet N, Courtemanche R, Lapointe F, Côté L, Baulne J:
Méthodes.  Institut national de la santé publique, Montréal, Canada;
2000. 
64. Lindroth Y, Bauman A, Brooks P, Priestley D: A 5-year follow-up of
a controlled trial of an arthritis education program.  British
Journal of Rheumatology 1995, 34(4):647-652.
65. Bellamy N, Watson H, Buchanan W, Goldsmith CH, Campbell J, Stitt
LW: Validation Study of WOMAC: A Health Status Instru-
ment for measuring Clinically Important Patient Relevant
Outcome to Antirheumatic Drug Therapy in Patients with
Osteoarthritis of the Hip or Knee.  Journal of Rheumatology 1988,
15:1833-1840.
66. Lorig K, Holman H: Arthritis self-management studies: A
twelve years review.  Health Education Quarterly 1993, 20(1):17-28.
67. Goeppinger J, Lorig K: Interventions to reduce the impact of
chronic disease: Community-based arthritis patient educa-
tion.  Annual Review of Nursing Research 1997, 15:101-122.
68. Barlow JH, Turner AP, Wright CC: A randomized controlled
study of the arthritis self-management programme in UK.
Health Education Research 2000, 15(6):665-680.
69. Bell MJ, Lineker SC, Wilkins AL, Goldsmith CH, Badley EM: A rand-
omized controlled trial to evaluate the efficacy of commu-
nity bases on physical therapy in the treatment of people
with rheumatoid arthritis.  Journal of Rheumatology 1998,
25(2):231-237.
70. Scheier MF, Carver CS: Optimism, Coping, and Health: Assess-
ment and Implications of Generalized Outcome Expectan-
cies.  Health Psychology 1985, 4(3):219-247.
71. Lorig K, Chasteain RL, Ung E, Shoor S, Holman HR: Development
and Evaluation of a scale to measure perceived self-efficacy
in people with arthritis.  Arthritis and Rheumatism 1989,
32(1):37-44.
72. Taal E, Rasker JJ, Seydel ER, Weigman O: Health status, adher-
ence with health recommandations, self-efficacy and social
support in patient with rheumatoid arthritis.  Patient Education
and Counselling 1993, 20:63-76.
73. Riemsma RP, Rsker JJ, Taal E, Griep EN, Woutersm JM, Wiegman O:
Fatigue in rheumatoid arthritis: The role of self-efficacy and
problematic social support.  British Journal of Rheumatology 1998,
37:1042-1046.
74. Barlow JH, Cullen LA, Rowe IF: Education preferences, psycho-
logical well-being and self-efficacy among people with rheu-
matoid arthritis.  Patient Education and Counseling 2002,
46(1):11-19.
75. Scheier MF, Carver CS: Dispositional optimism and physical
well-being: The influence of generalized outcome expectan-
cies on health.  Journal of Personality and Social Psychology 1987,
55:169-210.
76. Blalock SJ, DeVellis RF, Brown GK, Wallston KA: Validity of the
Center for Epidemiological Studies Depression Scale in
arthritis population.  Arthritis and Rheumatology 1989,
32(8):991-997.
77. Thompson SC, Armstrong W, Thomas C: Illusions of Control,
Underestimations and Accuracy: A control heuristic expla-
nation.  Psychological Bulletin 1998, 123(2):143-161.
78. Diez-Roux A: Multilevel analysis in public health research.
Annual Review of Public Health 2000, 21:171-192.
79. Raudenbush SWBA: Hierarchical linear models: Applications
and data analysis method.  2nd edition. Thousand Oak, Ca; Sage;
2002. 
80. Lindroth Y, Brattstöm M, Bellman I: A Problem-Based Education
program for Patient with Rheumatoid Arthritis: Evaluation
after Three and Twelve Months.  Arthritis Care and Research 1997,
10(5):325-332.
81. Fries JF, Carey C, McShane DJ: Patients Education in Arthritis:
Randomised Controlled Trail of a Mail-Delivery Program.
Journal of Rheumatology 1997, 24:1378-1383.
82. Lineker SC, Bell MJ, Wilkins AL, Badley EM: Improvements follow-
ing short term home based physical therapy are maintained
at one year in people with moderate to severe rheumatoid
arthritis.  Journal of Rheumatology 2001, 28:165-168.
83. Barlow JH, Turner AP, Wright CC: A randomized controlled
study of the Arthritis Self-Management Programme in UK.
Health Education Research 2000, 15(6):665-680.
84. Newman S, Mulligan K, Steed L: What is meant by self-manage-
ment and how can its efficacy be established?  Rheumatology
(Oxford) 2001, 40(1):1-4.
85. Evcik D, Sonel B: Effectiveness of a home-based exercise ther-
apy and walking program on osteoarthritis of the knee.  Rheu-
matology International 2002, 22(3):103-106.
86. Kamwendo K, Askenbom M, Wahlgren C: Physical activity in the
life of the patient with rheumatoid arthritis.  Physiotherapy
Research International 1999, 4(4):278-292.
87. Mazzeo RS, Cavanagh P, Evans WJ: American College of Sports
Medicine position stand: exercise and physical activity forPublish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
International Journal of Behavioral Nutrition and Physical Activity 2006, 3:12 http://www.ijbnpa.org/content/3/1/12
Page 13 of 13
(page number not for citation purposes)
older adults.  Medicine & Science in Sports & Exercise 1998,
30:992-1008.
88. Hammond A: What is the role of the occupational therapist?
Best Practice & Research Clinical Rheumatology 2004, 18(4):491-505.
89. Phillips RSC: Preventing Depression: A program for African
American Elders with Chronic Pain.  Family Community Health
2000, 22(4):57-65.
90. Gallo LC, Matthews KA: Understanding the association
between socioeconomic status and physical health: do nega-
tive emotions play a role?  Psychological Bulletin 2003,
129(1):10-51.
91. Lorig K, Ritter P, Stewart AL: Chronic disease self-management
program. 2 years status and health care utilization out-
comes.  Medical Care 2001, 39(11):1217-1223.
92. Barnett AG, Van der Pols JC, Dobson AJ: Regression to the mean:
what it is and how to deal with it.  International Journal of Epidemi-
ology 2005, 34:215-220.